A 5-year-old, castrated male, domestic Shorthair Cat had an ulcerated mass with fistulous tracts on the left hind paw. Homogeneous tan tissue diffusely infiltrated the dermis and subcutis of the paw and extended proximally so that, short of amputation, complete excision was not feasible. Biopsy specimens consisted of granulation tissue with marked proliferation of spindle cells. Neutrophils and histiocytic cells were scattered among the spindle cells. The histiocytic cells had abundant foamy or vacuolated cytoplasm, but features of granulomatous inflammation, such as epithelioid macrophages or granuloma formation, were not observed. The initial impression was inflammatory granulation tissue, but the degree of fibroplasia prompted inclusion of fibrosarcoma in the differential diagnosis. Cutaneous mycobacteriosis was diagnosed when numerous acid-fast bacteria were identified with Kinyoun's stain; Mycobacterium avium was subsequently cultured. The cat was euthanatized because of lack of response to enrofloxacin therapy. At necropsy, lesions were localized to the hind limb. Not only is mycobacteriosis an uncommon cause of cutaneous masses in cats, but this case was unusual because of the lack of granuloma formation and the similarity of the mass to a spindle cell tumor.
Feline mycobacterial infections were recently reviewed. 2 Mycobacteria can be categorized either as members of the tuberculosis complex or as atypical mycobacteria. Obligate pathogens comprise the tuberculosis complex and include Mycobacterium tuberculosis, M. bovis, and M. microti (the agent of tuberculosis in voles). Atypical mycobacteria are ubiquitous saprophytes that may become opportunistic pathogens; they can be further classified as the slow-growing M. avium complex (M. avium, M. paratuberculosis, and M. lepraemurium) or as fast-growing species (M. smegmatis, M. phlei, M. fortuitum-chelonae complex, and other species). 2 Feline mycobacterial diseases include classic tuberculosis (infection with a member of the tuberculosis complex, usually M. bovis), and infection with atypical mycobacteria, such as M. avium, feline leprosy (which is putatively caused by M. lepraemurium) and fast-growing atypical mycobacteria. 2 Infection with M. avium is sometimes categorized as classic tuberculosis because the resultant clinical disease may be indistinguishable from that caused by the obligate pathogens of the tuberculosis complex. Classic tuberculosis and infection with M. avium are usually systemic in cats 1,3,6 but may have a cutaneous component. 2 Feline leprosy and the fast-growing atypical mycobacterial infections are generally confined to the skin and subcutis. 2 The cat's typical response to cutaneous mycobacteriosis, regardless of the specific agent, is granulomatous dermatitis and panniculitis. 2, 5, [9] [10] [11] [12] Infection with M. avium and feline leprosy are associated with numerous intracellular bacilli that are readily demonstrated in paraffin sections with acidfast stains, whereas fast-growing atypical mycobacteria often require acid-fast stains on frozen sections for demonstration of a few bacilli in extracellular fat vacuoles. 2, 11, 12 We report a case of cutaneous mycobacteriosis due to M. avium infection in a cat. This case was distinguished by confinement of the mycobacteriosis to the skin and a superficial lymph node, a lack of granulomatous inflammation, and resemblance of the mass to a spindle cell tumor.
A 5-year-old, 5.0-kg, castrated male, domestic Shorthair
Cat presented to the referring veterinarian in March 1997
with what appeared to be a resolving wound infection of the left hind foot. This semiferal cat was from the greater Kansas City, Missouri, area. Results of serologic tests were negative for feline leukemia virus and feline immunodeficiency virus. Within 2 months, marked soft tissue swelling, fistulation, and ulceration had developed. When the cat failed to respond to antimicrobial (enrofloxacin) therapy, two biopsy specimens from the lesion were submitted to the Veterinary Medical Diagnostic Laboratory (VMDL). Complete excision was not feasible because of the infiltrative nature of the mass and proximal extension along the limb. Histologic examination showed that biopsy specimens consisted of interlacing bundles of spindle cells in the dermis and subcutis that were arranged haphazardly ( Fig. 1 ) or in parallel arrays perpendicular to the neovascularization. The spindle cells resembled fibroblasts and had an elongated hypochromic nucleus, dispersed chromatin, small nucleolus, rare mitotic figures, and scant eosinophilic cytoplasm with indistinct cell borders. Collagenous stroma was ample. Neutrophils and histiocytes were numerous, particularly in foci of necrosis and fibrin deposition, but never as abundant as the spindle cells; neutrophils sometimes cuffed empty spaces (fat vacuoles) in the subcutaneous adipose tissue. Histiocytes had foamy or vacuolated cytoplasm, but granuloma formation, epithelioid macrophages, and multinucleated giant cells were notably absent. Lymphocytes and plasma cells were confined mainly to the periphery of spindle cell fascicles. The preliminary diagnosis was inflammatory granulation tissue, but the marked proliferation of spindle cells warranted consideration of fibrosarcoma in the differential diagnosis.
With Kinyoun's acid-fast stain, numerous acid-fast bacilli were observed in the histiocytic and spindle cells but not in the subcuticular fat vacuoles surrounded by neutrophils. The histiocytic and spindloid cells bound peroxidase-labeled concanavalin A and were weakly to moderately positive for ␣smooth muscle actin, weakly positive for vimentin, and negative for desmin when examined using immunohistochemical techniques. A diagnosis of cutaneous mycobacteriosis was reported to the referring veterinarian, who had euthanatized the cat because of the extensiveness of the lesion, lack of response to enrofloxacin therapy, and initial concern about the possibility of neoplasia. The frozen carcass of the cat was necropsied at the VMDL. Soft tan tissue infiltrated the dermis and subcutis of the digits of the affected limb (Fig. 2) , extended proximally along the posterior aspect of the limb to the midthigh region, and involved the popliteal lymph node. Significant lesions were not observed in other tissues on gross or histologic examination. Numerous acid-fast bacilli were observed on cytologic examination of an impression smear of affected tissue (Fig. 3 ). Mycobacteria grew on Herrold's egg yolk agar in 18 days; the isolate was identified by the National Veterinary Services Laboratories as M. avium.
The presence of abundant intracellular acid-fast bacilli is typical of infection with M. avium, but this case of cutaneous mycobacteriosis is peculiar because it mimicked a spindle cell tumor. Spindle cell pseudotumors have been associated with cutaneous atypical mycobacteriosis in human immunodeficiency virus infection and are considered a histoid reaction. 7 Mycobacterial infections can be classified by the inflammatory response: a tuberculoid (granulomatous) response suggests immunity, whereas a lepromatous response (without granuloma formation) is an anergic reaction. The term histoid denotes a variant of the lepromatous response characterized by infiltration by histiocytic cells with foamy cytoplasm and prominent fibroplasia. The spindle cells may have immunohistochemical features of both myofibroblasts and histiocytes (positive for vimentin, desmin, lysozyme, and ␣-1 antitrypsin, and negative for ␣-smooth muscle actin). 7 In this cat, the spindle cells had phagocytized mycobacteria and had histochemical and immunohistochemical features similar to those of macrophages, although detection of ␣-smooth muscle actin suggests a myofibroblastic phenotype.
Lack of response to enrofloxacin therapy is not surprising; although this fluoroquinolone has been effective against classic tuberculosis and fast-growing atypical mycobacterial infections, it is generally ineffective against M. avium. 2, 8 Treatment of systemic mycobacteriosis is usually unrewarding, but resolution of localized M. avium infection with clofazimine and doxycyline therapy has been reported in one cat. 5 Feline cutaneous mycobacteriosis usually elicits granulomatous dermatitis. 2, [9] [10] [11] [12] This was absent in our case, in which proliferation of spindle cells was the prominent feature. Failure to mount a granulomatous response to mycobacterial infection in this cat suggests a defect in cell-mediated immunity. In people, both acquired immunodeficiency syndrome 7 and inherited interferon-␥ receptor 1 deficiency 4 result in failure to form mature granulomas and marked susceptibility to saprophytic, opportunistic mycobacteria. In this cat, there was no serologic evidence of infection with the feline viruses typically associated with acquired immunodeficiency. The functional status of lymphocytes, macrophages, or interferon receptors was not examined, and the cause of the anergic nature of this cat's response to mycobacteriosis was not de-termined. Nevertheless, infection was localized; the cat had no history of recurrent infections and no other morphologic indications of immunodeficiency. The findings in this case highlight the need for acid-fast staining of spindle cell proliferation in cats regardless of whether distinct granulomatous inflammation is evident.
